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(54) HEAT SINK 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat 
sink which can be mounted to a thinned and 
small- sized electronic device, etc., having high 
mobility, and is superior in heat dissipation 
performance. 

SOLUTION: This heat sink comprises the 
members shown below; (a) flat heat pipe having 
an airtight cavity part, and (b) a fin part which 
comprises a channel-shaped plate material 
composed of an upper face part, a vertical face 
part and a lower face part, and is formed in a 
lowermost part of the vertical face part, and in 

which a plurality of leaf-like fins having a channel- shaped opening part for 
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accommodating the flat heat pipe are disposed in parallel to each other. 


LEGAL STATUS 


[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3413152 

[Date of registration] 28.03.2003 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 


Copyright (C); 1998,2003 Japan Patent Office 


[Date of request for examination] 


10.12.2001 


http://wwwl9.ipdl .ncipi.go.jp/PAl/result/detail/main/wAAAqCaiJsDA4 13274305P 1 .htm 


5/30/05 


m)B*mmff (jp) <i2> & §1 4# & # (a) (immmimm 

#^2001-274305 
(P2001-274305A) 
(43)4»IH VfiRimOfl 5 B 0001.10.5) 


(51)Inta' 
HOIL 23/427 
F2 8D 15/02 

HOIL 23/36 
H0 5K 7/20 


FI r^3~r(##) 
F2 8D 15/02 L 5E3 2 2 

A 5F036 
H0 5K 7/20 R 
HOIL 23/46 B 
23/36 Z 

M:««<Dft5 OL 5 H) 



4»|200O-82811(P2000-82811) 


OO0OOS29O 





(22)tilliB 

¥^2^3 H23B Qooaazs) 






















JtO$»'PftfflKA.a>l^2TS6$M1» l!r 







(74)^«iiA 

100101761 










(54) BWIO«»] k-h3^>iy 


(57) [^J 



1 

T<r)±MhmiL. -¥-LT. l^mii»3!(»i9iEfiPF«b 

[000 11 
[00021 

[00031 a?&aj^^tcK owtsj^amti: l-c . # 


(2) !^2001-274305 

2 

[00041 \i-Vf^^r<nim.mzi5\^x. 
Wb-yx^t^x*) . mm^mstL. ^<rm^ 

t:Mof.:f«!)g£f«4Wt^igiaffl!t»i!) (^) -TS. ^ 
<OJ:3=Srf^i6a[««^iaS^?^fc:J:ot'. I»<^««!)3&t 

[ 0 0 0 5 1 b- h^NM Trt<Of^l!wS[*fc U-Ciiil^. 
hh, mj^LJtidtb-hyNMrart^cTjffflft^flcco 

[000 61 b-hyNMriojB«tt. f^^rifur 
tJSsmk'cmA^^t^y.^mi^^^hxy.^h. 55 

b-hyN->frT^»Lyt^^7ry#^ffifflLT!l 
[0 00 71 Mt. j£^U^hn:i^X^S{4. CP 

30 m}^mhwim^^ixx\^h. 

[00081 lEt. >f yjf-^ »/ h S::r^tSSi!lt7)t8^ 

X'\ii<nm^^-Hti,z^mth:i tlpT^^j:\.^X 
®**^<^:o-r&fc. BPt», cpu#<^):g««mai& 

x-mb(m<pi,z}3\,^xi>. ajssjttfcv^Tt-ecotsigs- 
[00091 ^tnzff^x. c p um(o^mm=fms,i: 

40 }$ffl^l.b-b>-y:?t,/J>S^{b&5^*§itSJ:at 
^:-5T&t:v^S. aefcb-WN'^frSrfflV^Jtfaa^b 
-hi^y^'^^t. 0714. «*<Ob-h5/y^'<oa5* 

a. ASb-WUr2 0i:. 3tlMb-h>'NMr2 0<7) 

-jrsggp mh. mm) izWiif(>tif:zmx(.<Dimy 

< y2 l*»^^:-?rv^5. t3e*«?5b-h>'>'^'(C*J»r^T 

y^yii cofpimi^^-'J yi^mL2 2fc:J:oT5^:i& 
Wifx. m\M^imyz-vfMr2otmx^ixx. 

50 Jjg*7^ytitiMb-M'«>f7-*«i^$<xTV^S. 


3 

10 0 101 U»L^r*«^.. 06t5rtfi£3|Wh-hj/ 
y^'tcM^TIi, Aab~hy?>fr2 0*^A$*i&& 

[00111 

i^ij^mitjiot^mmimLtiXoiz. cp 
^^iz-h^yi^tm^^tih. mz^ i ommijiT, w. 

[00121 fi!ot:. .r^BJ<^BWJ4. gV^gl&ttS: 
[00131 

fmffim<mum^^yr ytri^T^s^iK^ 

So^N-y3y^{2jg«5nrtg^r. fio. JJdSHtiEt^giiJt 

[00141 :L<r>mM. ±g»iafc:»':Jv'>T^:$*ut 
t<0'CfcoT. i<0«BB<Ob-h5^y^'iD»ltf5JBa 

ti. ymmtimtfz'^-vi^y^'chh 

¥«b-WMri:. (b) iiiigj, SttffiSPtJitTF 

o<rmmuui^i>w^y ^ yt^mmmmm.^ 
iUiiy 4 yu. 

[0 0 151 :i(r)m\f)\^~h>'y9(r)^2ffWmi. 

m&^ixfi!mi}'h^£-ox\^h^timLt'rh. b 
-Vi/yi^-Qhh. 

[00161 :L(r)W^ff)\z-vi^y^<r>m3<^wmi. 
b- hn>f r<r>mtWStfh1^^mtX^^h:Lt Sr 


(3) !^2001-274305 

4 

#iak-fS. \z-hi^y^xhh. 
[00171 i<^)f|BB<0b-hS^y^'<7)||4<Dffii«{±, 

«fL. -euT. «neTffia5*«friBii¥«b-h>'Mr<7) 

[00181 ^tO^Ob-hv-y^fOlSScoSStt. 

m^ixfim^y <y^^msmi. mms-^iitiim 

10 ffl<^)*Bg<OfflPia5*fi5iTV>SC:fc$-!|fffii:-rs. b- 

[00191 C:<0^<7)b-hi^y:7c7)-fcOfficO®SI 

mEfi¥«b-hyNMr*S|asa52rlSx.-CV^S^t 
^l^k-rs, b-hi/y^T*&. 

[00201 

[flW<^)llttojglil ^ffm^nyi-Vi^yi^ffiWSAz 

-o\.^xwm^mi.L^j:ifihmnzwm-h. z.</m%r> 

b-hS^y^«. fHa?BE*»iJA$<t. SgfflSiut^iHas 
^^rr-5ii¥«b-hyN->f7-. fcJ:tX. iffigp. SilM 

im^-th\3ffmmuui^him.y ^ ytfimmi. 

[002 1101(4. :iffm^(r)\z—Yi^y9<^\r>ffy 

ii¥ttb-w\M7'2oio<osa5 m-h. tmm) \z 
o<o^jgiipa5$-^rt&««7 ^ y4*5isst!a^J 

Tttb-h>'NMr2«. mtlii. ff$lmin. SlOm 
30 HK'l^tOfflTttb-hAMTX*^. ffl¥«eb-hyN* 

'ir(n^^tifim^mz\t. (h^l^v^) ^<yi^i 
ttiO'^'f >y ^'Afrt^^ii, (B^L^v^) mmfi^x 
^tix\^h, mmr>^^m^iiz-thii}/>^. 
b-h/Mro+jfeaJtp* -/vAtt-^-f •y^'^Biau. 

ffl^ttb-W^^fT-OJSSttl. 5mm5feSt*<iaP*t 
[00221 B2J4. C:<0fMB<?5b-hi^y^'c01O(^) 

40 imy t y<r> i o{7)S«co^*»^>£O^ffi0T'J) s . a 
4 {4. -r yo 1 -5c7)ffi«eDaffll*»^><7) 

^«H-C*&. 03K:*^J:3fc. Stt7-fy4{4. ± 
isa55, SiiMiSS6fcJ:trFiBa57*>^>^Sac7)^»1S 

asS-^LTi-^S. ±i*L<:ISPa{8{4SKSI56fc:J:o 
T±fcJ:l^ffl!k03o<^)ffl*«®|«$*i. TiSg|57{Cio 

xir)<mim^^itfi!miyh^j:'iX\i^h. m*>. m 

50 ^idC, ®¥«b-h/^>f7'*qfASn5liP»8 


5 

[ 0 0 2.3 1 St, oo^JglSPSStClf A$*l/c«¥ 

ffl^^t-hysM r2<7)±ii»iBana5coiga59tsiWfc: 
i^L, -et-c. (i¥«t-hn>fr2<oTBp{±3<^ 

[0 0 24] ^i>. {i^tet-WN'-frfcii. ^(oXo 

-h/^^rxh-yxti^K oco^j^asia^^-tt 

v^SO-C. Mix*»i:fir*»/i> (SSt5rv^) 7r>^tcJ; 

2 t^-t J: 3 fc. ««7 ^ >A<rmm7\imW^- 
YfMrt^LX\^h, 

7 ^ y 4 cOTffllS 7 i:^9 1 J: -^TI?«Life«fc:^ 
UlOifim,^iXX\.yh. 

[ 0 0 2 6 1 St , C P u^^)5i»<om^fflSgrtoil 
SfiStSiBLT, «¥«b-hy^>fr2*J^tta5^fil 

tx\^x%>i.\\ mh. cpu^kojf^t«¥«t- 

[00271 Z<nW^ff>\i~hf^^y<r>nyT~)-(r)i(i'S. 

mm. . b - by nm r<^3 y T-^o^^« t <oji^ti5 

[00281 

[UteeilJaTt. r«l6«H<0iiMb-hK>frS-|liS 


(4) :^2001-274305 

6 

aifc^CcolfeBBiOb-hi/y^^gf^D't. 
(««7 y ) 4 ^^L^t. ««7 y<o± 

iiig?fcJ:tnFiB3»i'efi'fiull . 5min. ft$20m 

ffiSSt«^$7inin, ei2 0mm*»<c>^:-5-CV^-5. 
[00291 St, SmifaSt^Tafttt^S l mm, 

^®IBPa50jJiga5t{i«gl. 5 mm, ^$7mm<7)« 

10 wm^hixx\^h, z.<ni,')\zwk^tvti.\2'>m^ 
mmM^m^m.\.x. m&mz'm<nimm\ o 

[00301 iJtV^-C, OFC «tJ: 
oTSS 1 mm, S7mm<^XB^ttb-W'«>fr03y 
x-ti&i^ tJt . n yx-^rt<o**^t»io F y 
AiO-^-f -/^'$r^L, ny-f^coilffllStttiiKi: LT 
llttL:^. mm.t'LXWlf.^^X.. aVx-M^tS 
AL, «E^!ffflLfe. C:<^)J:at^L:tilT«b-h 
fMr^, 7-f y^cODtfO^BSPaJStlBi*, b- 

[ 0 0 3 1 1 i« J: d ti^Lfc^:<^)5fflB<ob- h J^y 
^'Ji, <i¥«b-hM->fr<^±iijfcni7)^}g|BP^iO± 
Sf§a5t|gtt^ti;t1igcfll<0Mkg?t*t?^L, -g-LT, ff 

a5fc*i|g«LTV^S. St, 

^m-h c 1 1 i T , ffi!IBiia5tm$*i.fc«S:ffl«o 
JSeoiipaJi oo-.tfS|gt«LT, y A ya5fcl^-« 

ScO^ry^JROftltJt. 

[00321 C:c7)||BBc7)b-hj^y:5'{i;^§*J7mm<0 
30 SJ6T/J^<Db-hj^y:7-C*>0, :*c#<l8Sc$ 

nfciga<7)^j^iapa5*»/j, 7 r y t i oxaisds?^ 

3 y t^SitS CPU «r}$j|rtS:tft ttt»r 2. 
[00331 

[^BB<7^*1 ±aL^:J;3t, ^am^\,zXh\L. © 
>.^»i!)tt5:#f-saffi'J^<om^a3g^t^®TiriE^tt 
laitlEtgii^b-hi^y:^, !^t, 1 OmmOT 
<Ob-bi^y^'*Sfl|-tSifc*«"eS, ^JLhfflfflflMI 

40 im.^. 

[Hiiaili, ^<ol|BH<ob-h>'y^'tf5io<^)®fil 

[021021*, icOUBBWb-hxy^tOlOf^JSai 

[0310314, c:<DllW<o««7-fy<^i-:xo®ai<o 

[04 1 04tt, coiiBB<^«7 -f y<o 1 ocosao 
.^fli*»^.<^^S0-c*s. 
50 [051 0514, m^^-yfMr<f)im:.mm) 


7 

1. b-hi/>'^' 
3. 


(5) !^2001-274305 

8 

4. nco^J^tr 

5. ±3535 

6. SBiB$ 

7. TS^ 

8. oco^jgigpaj 

9. ^ 

10. ^isna: 

20. 3tiah-hA>fr 

21. 

10 22. A-yi^^rflni 


[@1] [@2] [04] 



[03] [05] [06] [071 



B 7 


mmm mm 


(72)fMB# ^cJS IB 

m]^^«EBKA«0|*!2TB6«l-t * 

F^'-A(##) 5EK2 AflOl DB08 EAll 
5F036 B805 BB60 


IP,2001-274305,A [DETAILED DESCRIPTION] 


Page 1 of 6 


* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the super-thin heat sink for cooling 
various electronic parts, such as a semiconductor device, and the heat sink especially 
equipped with the flat heat pipe and the typeface tabular fin of KO of two or more sheets. 

[0002] 

[Description of the Prior Art] A certain amount of generation of heat cannot avoid easily 
electronic parts, such as a semiconductor device carried in electrical and electric 
equipment, such as various devices, such as a personal computer, and an electronic 
facility, due to the use, and the cooling is becoming an important technical teclmical 
problem in recent years. As an approach of cooling the electrical and electric equipment 
and electronic device which requires cooling, the approach of attaching a fan in a device 
and lowering the temperature of the air in a device case, the approach of cooling the 
cooled component by attaching a cooling object in a cooled component, etc. are leamed 
typically. 

[0003] The thing of a gestalt which attached the round shape heat pipe excellent in heat- 
conducting characteristic, such as not the metal material of mere heat-conducting 
characteristic but a cooling object of heat pipe structure, or for example, copper material, 
aluminum material, as a cooling object attached in a cooled component is proposed and 
put in practical use. The heat pipe is equipped with the sealed cavemous section, and 
transportation of heat is performed by the phase transformation of the working fluid held 
in the cavernous section, and migration. Most heat is moved by the phase transformation 
and migration by the working fluid, although a part of heat is transmitted directly and the 
container (container) which constitutes a heat pipe is carried. 

[0004] With the heat which heat-conducted the inside of the quality of the material of the 
container (container) which constitutes a heat pipe, and has got across to the endoergic 
side of a heat pipe, a working fluid evaporates and the steam moves to the heat 
dissipation side of a heat pipe. At a heat dissipation side, it is cooled and the steam of a 
working fluid is hquid phase condition ****** again. And the working fluid which 
returned to the liquid phase moves to an endoergic side again (reflux). Migration of heat 
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is made by such a phase transformation and migration of a working fluid. 
[0005] As a working fluid in a heat pipe, water, a water solution, alcohol, other organic 
solvents, etc. are usually used. Mercury may be used for a working fluid as a special 
application. Since a heat pipe uses an operation of the phase transformation of an internal 
working fluid etc. as mentioned above, it will be manufactured so that mixing of gas 
other than the working fluid to the sealed interior etc. may be avoided if possible, the 
atmospheric air (air) which usually mixes such a contaminant in the middle of 
manufacture, and an actuation style ~ it is carbon dioxide gas which is ****(ing) inside 
of the body. 

[0006] The flat-surface mold besides a round-head pipe configuration with the typical 
configuration of a heat pipe is also used widely. The heat pipe of a flat-surface mold has 
the advantage of being easy to make it contact in cooled components, such as a 
semiconductor device, and a large area from the configuration etc. Furthermore, the heat 
sink which cools compulsorily the heat which moved with the heat pipe using a fan etc. 
has been used widely. 

[0007] Furthermore, the electronics device contains high power, such as CPU, and the 
components of high accumulation in recent years. Since a degree of integration becomes 
very high and various electronic parts, such as a semiconductor device, process 
informational operation, control, etc. at high speed, they generate a lot of heat. The 
equipment which cools heat, such as a semiconductor device which are high power and 
the components of high accumulation, is demanded. 

[0008] Furthermore, the opportunity of the activity through the Internet increased rapidly 
and the condition that the function cannot fully be demonstrated has increased in the 
personal computer to which the desktop mold was fixed. That is, the personal computer 
carrying various electronic parts, such as CPU, etc. is miniaturized, it has migratory, and 
fiilly demonstrating the function also in a business trip place also [ in the middle of 
migration ] by vehicle etc. is increasingly taken into consideration as an important 
element. 

[0009] In connection with it, small thin shape-ization is increasingly required also for the 
heat sink which cools various electronic parts, such as CPU. The conventional heat sink 
which used the heat pipe for drawing 6 is shown. Drawing 7 is the partial enlarged 
drawing of the conventional heat sink. As shown in drawing 6 , the conventional heat 
sink consists of a radiation fin 21 of two or more sheets of the round shape heat pipe 20 
and the round shape heat pipe 20 prepared in the edge (namely, heat dissipation side) on 
the other hand. In the conventional heat sink, as shown in drawing 7 , in order to heighten 
the heat dissipation effectiveness, in the center section of the radiation fin 21, a hole is 
made by burring 22, the round shape heat pipe 20 is inserted in opening, and the round 
shape heat pipe is connected with the radiation fin. 

[0010] However, in the conventional heat sink shown in drawing 6 , the radiation fin 21 
witli which the round shape heat pipe 20 is inserted has the fatal defect in which it cannot 
carry in the personal computer of a super-thin shape which the height became the value 
more than predetennined, for example, the value to which it exceeds 10mm, and was 
equipped with migratory [ which was mentioned above / high ]. 


http ://www4 . ipdl .nci pi . go.j p/cgi -bin/tran_web_cgi_ej j e 


5/30/05 


JP,2001-274305,A pETABLED DESCRIPTION] 


Page 3 of 6 


[0011] 

[The technical problem which invention makes solution ******] As mentioned above, 
the personal computer carrying various electronic parts, such as CPU, carries out a thin 
miniaturization, the tooth space which arranges the heat sink for cooling CPU which 
became high [ a degree of integration ] is restrained, and a heat sink with the still higher 
engine performance is required. Especially, 10mm or less, further, when height of about 
7-8mm is required, there is a trouble that it cannot respond, with the conventional heat 
sink mentioned above. 

[0012] Therefore, the purpose of this invention is to offer the heat sink excellent in the 
heat dissipation engine performance which can be carried in the thin small electronic 
equipment which has migratory [ high ]. 
[0013] 

[Means for Solving the Problem] this invention person repeated research wholeheartedly 
that the conventional trouble mentioned above should be solved. Consequently, thickness 
uses a flat-like heat pipe 1 .5mm or less. Consisted of a typeface plate of KO which 
consists of the top-face section, a vertical surface part, and the inferior-surface-of-tongue 
section, and were formed in the bottom of the vertical surface part mentioned above. It 
attaches in the edge of the flat-like heat pipe which mentioned above the fin section to 
which two or more sheet parallel arrangement of the tabular fin which has typeface 
opening of RO in which a flat-like heat pipe is inserted was carried out. By spraying and 
carrying out forced-air cooling of the air by the fan from opening of two or more 
rectangles by which the parallel arrangement was carried out with which the both-sides 
side of the above-mentioned fin section where two or more sheet parallel arrangement of 
the tabular fin which has typeface opening of RO was carried out was equipped The 
knowledge of the ability to carry in the thin small personal computer which has migratory 
[ high ], and offer the heat sink excellent in the heat dissipation engine performance was 
carried out. 

[0014] This invention is made based on the above-mentioned knowledge. The 1st mode 
of the heat sink of this invention The flat-like heat pipe which the (a) working fluid which 
is the heat sink equipped with the following member is enclosed, and has the sealed 
cavernous section, (b) The fin section to which two or more sheet parallel arrangement of 
the tabular fin which has typeface opening of RO which holds said flat-like heat pipe 
which consisted of a typeface plate of KO which consists of the top-face section, a 
vertical surface part, and the inferior-surface-of-tongue section, and was formed in the 
bottom of said vertical surface part was carried out. 

[0015] The 2nd mode of the heat sink of this invention is a heat sink characterized by 
said opening consisting of a rectangle in which 4 rounds was formed of said vertical 
section and said inferior-surface-of-tongue section. 

[0016] The 3rd mode of the heat sink of this invention is a heat sink with which said 
opening is characterized by having extended in parallel, having had the same width of 
face in general with said inferior-surface-of-tongue section, and having the same 
direction as said inferior-surface-of-tongue section, and the top face of said heat pipe and 
a close edge at that upper limit section. 
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[0017] Said verge-of-opening section is close with the top face of said flat-like heat pipe, 
and the 4th mode of the heat sink of this invention is a heat sink characterized by said 
inferior-surface-of-tongue section being close with the inferior surface of tongue of said 
flat-like heat pipe. 

[0018] The both-sides side of said fin section where two or more sheet parallel 
arrangement of the tabular fin with which the 5th mode of the heat sink of this invention 
has typeface opening of said RO was carried out is a heat sink characterized by having 
opening of two or more rectangles by which the parallel arrangement was carried out. 
[0019] The mode of others of the heat sink of this invention is a heat sink characterized 
by equipping said flat-like heat pipe with the curvilinear section. 
[0020] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing about the 
mode of the heat sink of this invention. The heat sink of this invention consisted of a 
typeface plate of KO which consists of the flat-like heat pipe which a working fluid is 
enclosed and has the sealed cavernous section and the top-face section, a vertical surface 
part, and the inferior-surface-of-tongue section, and the tabular fin which has typeface 
opening of RO which holds the above-mentioned flat-like heat pipe formed in the bottom 
of the above-mentioned vertical surface part is equipped with the fin section by which 
two or more sheet parallel arrangement was carried out. 

[0021] Drawing 1 is the perspective view which looked at one mode of the heat sink of 
this invention from the side front. As shown in drawing 1 , one edge (namely, heat 
dissipation side) of the flat-like heat pipe 2 is equipped with the fin section 3 to which 
two or more sheet parallel arrangement of the tabular fin 4 which has typeface opening of 
RO was carried out. The flat-like heat pipes 2 of this invention are 1mm in thickness, and 
a width-of-face 10mm thin flat-like heat pipe. A mesh (not shown)-like wick is built in 
the cavernous section by which the flat-like heat pipe was sealed, and the working fluid 
(not shown) is enclosed with it. In order to make reflux of a working fluid easy, a mesh- 
like wick may be arranged in the center section of the flat-like heat pipe, and the both- 
sides section may be wide opened as a path. In addition, the thickness of the flat-like heat 
pipe of this invention has less than 1.5 desirablemm. 

[0022] Drawing 2 is the perspective view which looked at one mode of the heat sink of 
this invention from the background. Drawing 3 is a perspective view from tiie side front 
of one mode of the tabular fin of this invention. Drawing 4 R> 4 is a perspective view 
from the background of one mode of the tabular fin of this invention. As shown in 
drawing 3 , the tabular fin 4 consists of a typeface plate of KO which consists of the top- 
face section 5, a vertical surface part 6, and the inferior-surface-of-tongue section 7, and 
it has the typeface opening 8 of RO which holds the above-mentioned flat-like heat pipe 
2 formed in the bottom of the above-mentioned vertical surface part 6. The opening 8 
mentioned above consists of a rectangle in which a top and the three sides of both sides 
were formed in of the vertical section 6, and the one side was formed of the inferior- 
surface-of-tongue section 7. That is, the flat-like heat pipe 2 is inserted in opening 8. As 
shown in drawing 4 , the opening 8 in which a flat-like heat pipe is inserted is formed in 
the bottom of a vertical plane. 
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[0023] Furthermore, in order to malce easy tiiermal connection between the flat-hke heat 
pipe 2 inserted in the typeface opening 8 of RO, and the typeface plate 4 of KO, it 
extended in parallel, and had the same width of face in general with the inferior-surface- 
of-tongue section 7, and the upper limit section of opening 8 is equipped with the same 
direction as the inferior-surface-of-tongue section 7, and the top face of the flat-like heat 
pipe 2 and the close edge 9. Thus, by forming opening, the top face of the flat-like heat 
pipe 2 is thermally connected to the verge-of-opening section 9, and the inferior surface 
of tongue of the flat-like heat pipe 2 is thermally connected to the inferior-surface-of- 
tongue section 7 of the typeface plate 4 of KO, and the heat from heating elements, such 
as CPU, radiates heat outside through the fin section 3 from the heat dissipation side of 
the flat-like heat pipe 2. That is, the area of the contact part between the flat-like heat 
pipe 2 and a fm 4 is increased. 

[0024] In addition, a flat-like heat pipe contains that whose parts which connect with a 
tabular fm thennally in this way are the shape of flat, and a flat-surface configuration at 
least. Therefore, you may be a plate configuration heat pipe besides the heat pipe which 
carried out flat processing of the cylindrical heat pipe. Since the both-sides side of the fin 
section where two or more sheet parallel arrangement of the tabular fin 4 which has the 
typeface opening 8 of RO was carried out is equipped with the opening 10 of two or more 
rectangles by which the parallel arrangement was carried out, it can heighten tlie heat 
dissipation effectiveness of a heat sink further from any 1 way by sending in and carrying 
out forced-air cooling of the air by a fan etc. (not shown). As shown in drawing 2 R> 2, 
the inferior-surface-of-tongue section 7 of the tabular fm 4 is close with the flat-like heat 
pipe. 

[0025] The cross section of the heat sink with which the tabular fin of two or more sheets 
was attached in the edge of a flat-like heat pipe at drawing 5 is shown. As shown in 
drawing 5 , a flat-like heat pipe is close with the inferior-surface-of-tongue section 7 and 
the edge 9 of the tabular fin 4, and is connected thennally. As shown in drawing 5 , the 
opening 10 of the rectangle of large space is formed. 

[0026] Furthermore, it was adapted for the arrangement location in the electronic 
equipment of heating elements, such as CPU, and the flat-like heat pipe 2 may be 
equipped with the bend. That is, the heat sink of a flat-like heat pipe is connected to 
heating elements, such as CPU, and it may have the bend at which it turns in the direction 
of a right angle in general in a center section, and it may extend linearly covering further 
predetermined die length, and you may have the fin section 3 of a flat-like heat pipe 
mentioned above to the heat dissipation side of the other end. 

[0027] The good metal of heat conduction, such as copper or aluminum, can be used for 
the quality of the material of the container of the heat pipe of this invention. A wick can 
use the member of the same quality of the material as the container of a flat-like heat 
pipe. A working fluid uses water, a chlorofluorocarbon-replacing material, and 
FURORINATO according to compatibility with the quality of the material of the 
container of a heat pipe. In addition, the copper excellent in compatibility with the water 
as a working fluid of the quality of the material of a container is desirable. 
[0028] 
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[Example] Below, an example explains the two-dimensional heat pipe of this invention 
further at a detail. By the approach described below, the heat sink of this invention shown 
in drawing 1 was manufactured. That is, the typeface plate (tabular fm) 4 of KO was 
prepared by the aluminum plate of 0.5mm of board thickness. The top-face section and 
the inferior-surface-of-tongue section of a tabular fin consist of width of face of 1.5mm, 
and die length of 20mm, respectively, and the vertical surface part which connects the 
top-face section and the inferior-surface-of-tongue section consists of height of 7mm, and 
20mm wide. 

[0029] Furthermore, the typeface opening 8 of RO with a height [ of 1mm ] and a die 
length of 8mm is formed in the bottom of a vertical surface part. The edge with a width 
of face [ of 1 .5mm ] and a die length of 7mm is established in the upper limit section of 
typeface opening of RO. Thus, the parallel arrangement of the typeface plate of prepared 
KO of 12 sheets was carried out, and the fm section 4 by which the rectangular opening 
10 was formed in the lateral portion was prepared. 

[0030] Subsequently, the container of a flat-like heat pipe with Imra [ in thickness ] and a 
width of face of 7mm was prepared by OFC (anoxia quantity conduction copper) 
material. The wick of an OFC mesh was installed in the center section in a container, and 
the both-sides section of a container was wide opened as a path. Pure water was used as a 
working fluid, it enclosed in the container and reduced pressure sealing was carried out. 
Thus, the prepared flat-like heat pipe was inserted in the typeface opening 8 of RO of the 
fm section, and the heat sink was prepared. 

[0031] Thus, two or more edges where the prepared heat sink of this invention was 
prepared in the upper limit section of the top face of a flat-like heat pipe and typeface 
opening of RO are close, and the inferior surface of tongue of a flat-like heat pipe and the 
inferior-surface-of-tongue section of the typeface plate of two or more KO are close. 
Furthermore, by carrying out the parallel arrangement of the typeface plate of two or 
more KO, the one side edge of the opening 10 of two or more rectangles formed in the 
lateral portion was touched, and the fan of the same height as the fin section was 
attached. 

[0032] Since the heat sink of this invention carries out forced-air cooling by the fan from 
opening of two or more rectangles opened wide greatly [ height is the very small heat 
sink which is 7mm, and ], the heat dissipation effectiveness is large, and it can be used in 
order to cool CPU carried in the thin small personal computer which has migratory. 

[0033] 

[Effect of the Invention] As mentioned above, according to this invention, the heat sink 
excellent in the heat dissipation engine performance which can be carried in the thin 
small electronic equipment which has migratory [ high ], especially a heat sink with a 
height of 10mm or less can be offered, and industry top utility value is high. 


[Translation done.] 
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